Patterns of mRNA accumulation are sometimes dictated post-transcriptionally. Striking examples of mRNA localized to subcellular sites within cells have been described in animal oocytes, a variety of somatic cells in both animals and plants, and most recently in yeast (St Johnston, 1995; Bouget et al., 1996; Long et al., 1997; Takizawa et al., 1997) . Some of the best characterized of the localized mRNAs come from the Drosophila ovary, where localization of three mRNAs -bicoid, oskar and gurken -within the oocyte defines the anteroposterior and dorsoventral body axes (reviewed in St Johnston, 1995). About 20 other mRNAs display a related pattern of localization, in which they become concentrated in the oocyte after transcription in the adjacent and interconnected nurse cells. Despite considerable work on the roles and mechanisms of mRNA localization, there have been no clear indications of the prevalence of this phenomenon, even in the much studied Drosophila system. Here we address this issue. We have examined the distributions of a random collection of individual Drosophila ovarian mRNAs, and find that a significant fraction, almost a tenth, are localized to the oocyte.
Forty six cDNAs from an ovarian library (Webster et al., 1997) were chosen at random for analysis. The total number of Drosophila genes has been estimated at 12 000, with about 75% active in oogenesis (Miklos and Rubin, 1996) . Thus the cDNAs sampled here represent about 0.5% of all ovarian mRNAs. There should be few or no duplicates in our sample set, as very few genes are likely to contribute to more than 1% of total mRNA. For comparison, in large scale sequencing of an ovary cDNA library by the Berkeley Drosophila Genome Project, cDNAs corresponding to the highly expressed actin and tubulin gene families were present at less than 1% each (8 and 9 cDNAs, respectively, from 1062 cDNAs sequenced (data obtained from http://fruitfly.berkeley.edu/BDGP/materials/ sequence_db/na_cDNA.dros on 9/18/97)). Probes were prepared from each of the 46 cDNAs and used for in situ hybridization to whole mount ovary preparations (Tautz and Pfeifle, 1989; Kim-Ha et al., 1991) . Most of the mRNAs display either uniform distribution (Fig. 1A) , or expression patterns that are readily attributed to temporal and cell type-specific transcription patterns. Specifically, we observe differences in expression between the germ line nurse cells and the somatic follicle cells, and stage-specific differences in each cell type (data not shown). In contrast, four of the mRNAs displayed evidence of mRNA localization. The localization patterns are similar to those of two characterized mRNAs, DC0 (Lane and Kalderon, 1995) and egghead (Goode et al., 1996) : transcripts initially accumulate in the nurse cells and are transiently concentrated in the oocyte during the late previtellogenic stages (stages 4-7 (King, 1970) ) (Fig. 1B-E) .
The discovery that 4 of 46 mRNAs are localized to the oocyte indicates that this form of localization is relatively common. Extrapolating from our data, we can predict that a significant fraction of all ovarian mRNAs, perhaps close to a tenth, will have a similar localization pattern. Although we have shown here that oocyte localization is common, highly efficient localization remains rare; many of the previously characterized localized mRNAs are localized with such high efficiency that they are virtually excluded from the C and D) . In addition, ol4 transcripts transiently line the anterior margin of the oocyte at the final phase localization (right panel; magnification is increased relative to the other panels). The ol1-ol4 cDNAs appear to be different from one another, as they do not cross hybridize in Southern blotting experiments (data not shown).
nurse cells (Ephrussi et al., 1991; Kim-Ha et al., 1991; Cheung et al., 1992; Lantz et al., 1992) , while the mRNAs described here are localized at a much lower efficiency. Why are so many mRNAs concentrated in the oocyte? One possibility is that the more weakly localized mRNAs contain, fortuitously, low affinity binding sites for the factors that bind mRNA localization signals. Thus weak localization of many mRNAs may be a byproduct of the efficient localization of a few.
